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ding according to claim 7 which is thej|lity of the material which has the rigidity^ch is not destroyed 

callv with the tensile stress or compreMI stress of a metal layer formed of said el^castmg. 

m 10]Taid exposure is the manufacture approach of the original recordmg accordmg to claim 7 performed by laser 

mill Said acid-resisting layer is the manufacture approach of the original recording according to claim 7 which 
Z Jeflectlve r^uction function which decreases the reflection from said former original recording front face to said 

muT^t mSJifacture approach of original recording according to claim 7 that said acid-resisting layer is the 

of theoriginal recording according to claim 7 which is 
!Slti?^yer st^c^^^^^^ refractive-index film and the low refractive-index film from the high refractive-index 

^m S:;%:^ding according to claim 7 which performs the process wi^^ 

i^the recxTrSS surface of former original recording and mother original recording m which the shape of toothing 
fr,rmpH are stuck and united through a resin layer in a vacuum environment. j- 
Z^h Z P^ocesTwi" which thirecording surface of former original recording and motiier onginal recording m 
STit is the manufacture approach of the original recording by impnnting the shape of toothing formed m the 
iZ^su^^e ZTZ shape of toothing was formed are stuck and united through a resm layer, The process which 
ens fa dfesTn iTye^, and the resin layer exfoliation process of exfoUating said resin layer hardened from tiie 
ens saia resm layer, m recording The process with which the recording surface of mother onginal 

'n?th! orilSTecSg irS he sl^pe of toothing was formed are stuck and united through a resm 
J^'e^tc^L Xr^^^^^ layer, and the'resin layer exfoliation process of exfoliating said resm layer 

enS from the Recording surface of said mother original recording, The electrotreatinent process which performs 
So^ei^enrto the S^^^^ recording which imprinted the shape of toothing of said resm layer, and exfoliated, 
trotreatoient to ^"^1"^^^ surface by which the shape of the electrocasting process which forms 

riSer was taiprinted The manufacture approach of the original recording characterized by having the metal 
iXcS Sti^^^^^^ which forms'Sie metal original recording by which the shape of toothing of said 

rfeT^e mfi^^^ of the original recording according to claim 15 which performs the process with 

Tslfd SgiXeco^ing Sd mother original recording are stuck and united with through a resm layer and a 
Jss ^d Ser oSinalfecording, and the Sun original recording are stuck and united through a resm layer m a 

Z'lTTheTudiiy of the material of said mother original recording and said Sun original recording is the 
"iJaimlJapp^^^^^^^ recording according to claim 15 which is the quality *t ^^Tl^^tf .Sd 

iitrwWcffiJS^^^^ physically with the tensile sfress or compressive stress of a metal layer formed of said 

:trocasting. 
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TAILED DESCRIPTION 



5tailed Description of the Invention] 

sld of the Invention] objects for super-high density information record carriers, such as FFR (Far Field Recording) 
resented by OAW (Optically Assisted Winchester) which combined the optical recording technique in which the 
Drmation record carrier and ****** in which read-out or writing is possible are activating this invention optically 
og laser, and the magnetic-recording technique, or NFR (Near Field Recording), ~ it is related with the manufacture 
)roach of highly precise original recording. 

jscription of the Prior Art] There are super-high density information record carriers represented by OAW (Optically 
sisted Winchester) which combined the optical recording technique which began to be optically studied the 
Donation carrier in which read-out or writing is possible, and recently using laser, and the magnetic-recordmg 
hnique, such as FFR (Far Field Recording) or NFR (Near Field Recording), among the information record earners. 
•03] The manufacture approach of a general information record carrier is shown below. 

i04] A guide rail (groove) and a synchronizing signal for optical pickup and the magnetic head to carry out trackmg 
h high precision, La Stampa equipped with" concavo-convex patterns, such as PURIPITTO on which the mformation 
>lf such as address information, music, and an image, was recorded, is used. By imprinting that concavo-convex 
tern by approaches, such as an injection-molding method or 2P (Photo Polymer) law using ultraviolet-rays hardenmg 
in, a substrate is produced and an information record carrier can be produced by preparing an mformation layer on 
substrate formatted by this concavo-convex pattern. 

105] The example of the manufacture approach (mastering) of conventional La Stampa is explained with reference to 
■wing 7 (A-F). On the glass original recording 400 in which the photosensitive ingredient layer 402 was formed, 
TCsponding to ( drawing 7 A and B) and the format to record, hght modulation is carried out, it exposes and records 
the laser beam continuously, and the exposure part 404 is formed ( drawing 4 C). The photosensitive ingredient 
josed by the above-mentioned exposure forms the metal layer 41 8 by becoming a concavo-convex pattern by 
/elopment ( drawing 7 D), and plating on the front face ( drawing J E), and La Stampa by which the concavo-convex 
tem concerned was imprinted by the surface of metal is produced ( drawing ? F). 

)06] Next generally, in the case of an injection-molding method, it is using the good ultraviolet-rays hardening resin 
a mold-release characteristic with La Stampa in the case of 2P law usually being able to produce about 100,000 
)strates from La Stampa of one sheet, and a replica's being taken using ulfraviolet-rays hardenmg resin, and 1 nullion 
)strates production is also possible for it. . ^ . . 

)07] To the appearance explained above, CD, CD-R, MD and DVD, DVD-R, DVD-RAM, In mformation record 
Tier support like OAW which made DVD-RW, optical memory support like HD-DVD, the optical disk techmque, 
1 the magnetic-disk technique coalesce The signal quality reproduced [ which was reproduced and record- 
)roduced ] in the information layer by which the surface roughness and the configurations of a concavo-convex 
^em such as a groove of the substrate by which replica production was carried out from La Stampa by approaches, 
± as an injection-molding method or 2P law using ultraviolet-rays hardening resin, and PURIPITTO, are formed on it 
influenced greatly. Furthermore, if it explains concretely, the surface roughness and the configurations of a concavo- 
nvex pattem such as a groove of a substrate and PURIPITTO, will imprint the surface roughness and the 
ifigurations of a concavo-convex pattem, such as a groove of La Stampa, and PURIPITTO, correctly at 90% or more 
rate of an imprint. That is, the surface roughness of La Stampa and toothing-like control are becommg a very 

portant technique. , ^ . ^ 

DOS] The surface roughness of the groove section or a land and the granularity of the slant face between groove 
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tmn-lands affect the S/N ratio of the r^^ut signal acquired from an information carrier as high density 

ord will progress, if an example is shoiBrMoreover, also in PURIPITTO on whicMR information itself, such as a 
ichronizing signal, address information, music, and an image, was recorded, the signal quality acquired from this 
RIPITTO with the configuration of that PURIPITTO itself, the edge configuration of PURIPITTO, the include angle 
a PURIPITTO slant face, etc. serves as an important factor which has big effect. 

)09] The mastering process of the general La Stampa manufacture which produces conventional CD, conventional 
^D, etc. is shown briefly still more concretely below. 

110] The photoresist which is a photo conductor is applied on with a diameter thickness [ 6mm thickness of 200mm ] 
ss original recording, sensitization record is carried out by the laser beam which synchronized with the information 
nal at this resist, using a guide rail, PURIPITTO, etc. of a predetermined configuration as a latent image, and a 
icavo-convex pattern is produced by developing this. Nickel-Lynn radio community plating and a nickel spatter 
form surface electrode processing on the front face, electroplating of nickel is performed on it, from glass original 
ording, it is exfoliated and diameter[ of inside and outside ]-processed, rear-face polish of La Stampa is carried out, 
1 desired La Stampa is produced. However, by this approach, the surface roughness of a resist front face and a resist 
hing side is imprinted by the La Stampa front face, a substrate imprints with injection molding etc. fiirther, and 
^ravation of the signal quality acquired from the information record carrier produced by preparing an information 
er in that substrate occurs. The problem that especially a noise becomes high will occur. 

)1 1 ] Then, the approach which used quartz original recording and silicon original recording instead of the glass 
ginal recording of the conventional mastering mentioned above began to be developed towards the super-high density 
brmation record carrier more than 10GB [/square ] inch developed from now on. 

)I2] The oxide which can be etched into JP,59-224320,A and JP,61-68746,A on a semi-conductor wafer is covered in 
: thickness corresponding to several [ of the wavelength of the read laser beam of an optical storage disk unit / 1/], and 
: technique controlled as the depth of the servo track which shpws-this oxide coat thickness to optical read / write 
id is indicated. However, this approach is an approach which does not etch the semi-conductor wafer itself, in order 
t an oxide coat may remain to a master, the surface roughness of the oxide coat itself and the surface roughness of the 
ide skin etching cross-section section influence, and, as for the optical storage disk produced from this master mold, 
>J deteriorates. 

)13] Moreover, in order to use a quartz and silicon for the mold for plastic molding directly at JP,5-220751,A, as 
npared with the approach using conventional nickel La Stampa, it was weak in ingredient and the technical problem 
s in durability as mold for shaping. 

)14] Then, the shape of toothing is copied to metal original recording from silicon original recording, and the 
hnique which produces a replica substrate by metal original recording is devised. For example, the technique of 
nufacturing La Stampa is indicated by making a metal thin film and an oxide film form on the silicon wafer shape[ of 
.thing ]-formed in JP,4-259936,A, JP,4-259938,A, and JP,5-12722,A, and forming a metal by electrocasting fiirther. 
wever, when reproducing metal original recording from silicon original recording on these conventional techniques, 
Te was a problem that the metal thin film and oxide film which were formed in the recording surface of silicon will 
)arate, or silicon original recording will break with the stress of a electrocasting layer. 

)15] Furthermore, when a photoresist was exposed by the laser beam using the silicon original recording by which the 
it was carried out, the problem that silicon original recording, the laser beam return light from the interface of a 
Dtoresist, and the original laser beam interfered, and the concavo-convex fault of an etching slant surface part 
:urred in the resist etching cross section by which the development was carried out occurred. This is similarly 
lerated, when forming a metal for the purpose, such as a mask thin film, on quartz original recording or glass original 
:ording. 

)16] This phenomenon is explained concretely. 

)17] For example, if 600-nanometer NEGAREJISUTO is applied and laser beam wavelength is exposed and 
v^eloped to silicon original recording using 350 nanometers of Kr laser, the intensity distribution of a standing wave, 
laser, will occur in 350 / pitch of 2= 1 75 nanometers. That is, the knot whose laser power is zero in the location of 
5 nanometers, 350 nanometers, and 525 nanometers was made from the silicon original recording front face, and laser 
wer became max and the intensity distribution showed that the problem that the concavo-convex fault of three etching 
nt surface parts occurs occurred in the photoresist cross section developed after laser exposure in the location of 88 
lometers, 263 nanometers, and 438 nanometers. , . , 

)18] Next, a concavo-convex problem is mentioned as an example and a rewriting mold mim disc is explained. 
)19] In the conventional mastering, the coat of the photoresist of POJITAIPU is carried out to glass original 
:ording, and an erasable mini disc format signal is modulated using Ar or Kr laser beam. FM modulation of the hour 
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ry is carried out, and this mini disc fon^^s recorded on a groove as a WOBBLE (j^fcpdering) signal of ADIP 
Dress In Pregroove). It is the mini disc^HPch formed the magneto-optic-recording t^Pin the substrate produced 
m this La Stampa. In the case of this method, it is the method which records music information and is reproduced by 
upper and lower sides of magnetization in a magneto-optic-recording layer, making absolute time of the groove 
tion reference, and distinction is needed with the land between grooves. Since absolute time is recorded on the 
.ove in the case of this method, record playback cannot be carried out on the land between grooves. It is because a 
»arate absolute time signal will be acquired from the groove signal of both the sides of a land. Although the groove 
tion serves as concave as a substrate in the mini disc system, since an optical pickup writes through a substrate, the 
•ove section is a convex if it sees from a pickup side. 

aO] As mentioned above, the part (this is usually called a groove) exposed by laser in mastering which used 
JIREJISUTO serves as a crevice by photoresist coat glass original recording with heights and the polycarbonate 
istrate which carried out injection molding at a crevice and nickel La Stampa (the nickel-plating plate which carried 
the direct replica from glass original recording is also called a metal master). If mastering of the mini disc system is 
ried out using NEGAREJISUTO, since the tracking of the minidisc player will be carried out to this land instead of a 
.ove since the groove which the groove section became a convex and saw the substrate finally produced from the 
ical pickup is concave and absolute time is not recorded on a land, a system stops or hangs up. 

121] 1 . . , 

oblem(s) to be Solved by the Invention] It is offering the manufacture process which can reproduce metal ongmal 
ording, without destroying original recording by having made this invention in view of the above-mentioned trouble, 
i the first technical problem's imprinting the shape of toothing of original recording in view of the above-mentioned 
uble using a process without a possibility that plating may separate from original recording or stress may act on 
ginal recording, and manufacturing metal original recording. 

122] Furthermore, the second technical problem of this invention is offering the manufacturing technology which it is 
lanufacturing technology ] mastering in silicon original recording, metal thin film coat quartz original recording, or 
tal original recording, and decreases the concavo-convex fault of the etching slant surface part of the etching cross 
tion of a photosensitive ingredient in view of the above-mentioned trouble. 

>23] Moreover, the third technical problem of this invention is offering the imprint technique doubled with the 
jgularity to which it was not concerned with NEGAREJISUTO/POJIREJISUTO, but tiie concavo-convex sense's was 
by each specification, such as ISO optical disk specification and OAW specification, in view of the above-mentioned 
uble according to the irregularity by the conventional mastering process. 
►24] 

cans for Solving tiie Problem] The process with which the recording surface of former original recording and motiier 
ginal recording in which it is the manufacture approach of the original recording by the first technical problem of this 
ention imprinting the shape of toothing formed in the recording surface, and tiie shape of toothing was formed are 
ck and united through a resin layer, The process which hardens said resin layer, and tiie resin layer exfoliation 
»cess of exfoliating said resin layer hardened from the recording surface of said former original recording. The 
ctrotreatment process which performs electrotreatment to the mother original recording which imprinted the shape of 
thing of said resin layer, and exfoliated. By exfoUating said metal layer from the recording surface by which the 
ipe of the electrocasting process which forms a metal layer in said mother original recording by which 
ctrotreatment was carried out by electrocasting, and toothing of said resin layer was imprinted It is solved by the 
nufacture approach of the original recording characterized by having the metal original recording formation process 
ich forms the metal original recording by which the shape of toothing of said former original recording was 

printed. i_ r. — i 

)25] Moreover, tiie acid-resisting layer formation process which is the manufacture approach of the ongmal recording 
ttie second technical problem of tiiis invention imprinting the shape of toothing formed in the recording surface, and 
ms an acid-resisting layer in former original recording. The photoresist layer formation process which forms a 
Dtoresist in the former original recording in which said acid-resisting layer was formed, The exposure process which 
^oses said photoresist layer to a predetermined pattern, and tiie toothing-like formation process which develops the 
30sed photoresist layer, The process with which the recording surface of former original recording and mother 
ginal recording in which the shape of toothing was formed are stuck and united through a resin layer. The process 
ich hardens said resin layer, and the resin layer exfoliation process of exfoliating said resin layer hardened from the 
ording surface of said former original recording, The electrotreatment process which performs electrotreatment to the 
ither original recording which imprinted the shape of toothing of said resin layer, and exfoliated. By exfoliating said 
:tal layer from the recording surface by which tiie shape of the electrocasting process which forms a metal layer in 
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j mother original recording by which d^|otreatment was carried out by electrocaa^^ and toothing of said resin 
er was imprinted It is solved by the mlRcture approach of the original recording^Kacterized by having the metal 
ginal recording formation process which forms the metal original recording by which the shape of toothing of said 
mer original recording was imprinted. 

>26] The process with which the recording surface of former original recording and mother ongmal recordmg m 
ich it is the manufacture approach of the original recording by the third technical problem of this invention 
printing the shape of toothing formed in the recording surface, and the shape of toothing was formed are stuck and 
ted through a resin layer. The process which hardens said resin layer, and the resin layer exfoliation process of 
bliating said resin layer hardened from the recording surface of said former original recording, The process with 
ich the recording surface of mother original recording and the Sun original recording in which the shape of toothing 
s formed are stuck and united through a resin layer. The process which hardens said resin layer, and the resin layer 
bliation process of exfoliating said resin layer hardened from the recording surface of said mother original recording, 
s electrofreatment process which performs elecfrofreatment to the Sun original recording which imprinted the shape 
toothing of said resin layer, and exfoliated. By exfoliating said metal layer from the recording surface by which the 
ipe of the electrocasting process which forms a metal layer in said Sun original recording by which electrotreatment 
s carried out by electrocasting, and toothing of said resin layer was imprinted It is solved by the manufacture 
jroach of the original recording characterized by having the metal original recording formation process which forms 
metal original recording by which the shape of toothing of said Sun original recording was imprinted. 
»27] 

nbodiment of the Invention] The gestalt of suitable operation of this invention is explained below, referring to a 

128" First, the first operation gestalt is explained. With this operation gestalt. La Stampa is produced according to the 

•cess shown in ^win^ (A-E) and drawing.2 (F-J). . 

►29] The photoresist layer 102 ( drawing 1 B) of NEGATAIPU is applied to the 8 inches silicon ongmal recording 

3 ( drawing 1 A) which performed adhesion strengthening processing of HMDS etc. by the thickness of 600 
lometers, and it prebakes at 80 degrees C. Next, the laser beam was condensed with the lens with cutting equipment 
lipped with Kr ion laser, and sensitization record was carried out by the laser beam which synchronized with the 
brmation signal at the resist, having used a guide rail, PURIPITTO, etc. of a predetermined configuration as the latent 
age (exposure part 104) ( drawing 1 C). Here, the rectangle slot for groove record is produced. The concavo-convex 
tern 106 is produced by developing this ( drawin g 1 D). When the resist of NEGATAIPU was used, the exposure part 

4 exposed by the laser beam remained on the occasion of development, and the part which is not exposed was 
noved. Next, postbake is carried out at 130 degrees C. The photoresist remains to heights. The front face of the 
con original recording 100 is exposed to a crevice. 

)30] This residual photoresist is used as a mask, for example, reactive ion etching is applied using the gas ot CF4. 
ing the thing of an parallel monotonous mold as equipment of ion etching, as etching conditions, by the frequency of 
56MHz, power lOOW, 2Pa of gas pressure, and quantity-of-gas-flow 80sccm, it processed by dry etching (108) for 
minutes, and carried out ( drawing .1 E-108). Next, since the photoresist remained as a mask to heights, 02 gas was 
roduced,' ashing for 400 W or 3 minutes was applied, and the residual photoresist was removed completely. The 
ection ratio of the photoresist of used NEGATAIPU is about 0.4, and has formed the slot with a depth of 150 
lometers in the silicon original recording front face. By TEM observation, the include angle of the slant face of a slot 
i5 degrees, and has formed the rectangular groove 110 mostly ( drawing 2 F). 

)31] The silicon which equipped the silicon original recording front face produced by the above-mentioned process 
th concavo-convex patterns, such as a guide rail (groove) and PURIPITTO, is called a silicon master ( drawin&2 F) 

rc 

)32] Next, the original recording duplicate method which reproduces nickel La Stampa usually used from this silicon 

ister is explained. • ■ i j - • 

)33] By this method, the new original recording duplicate equipment which is used by the glass ongmal recordmg in 
lich a silicon master,' nickel La Stampa, or in-egularity was formed, and the conventional mastering and to which 
raviolet curing of the glass original recording with a diameter [ of 200mm ] and a thickness of 6mm is stuck, umted 
d carried out, for example using ultraviolet-rays hardening resin is used. Furthermore, since the part will serve as a 
feet if air bubbles mix in case a silicon master and glass original recording are stuck and united with ultraviolet-rays 
rdening resin, this equipment has the fimction which can be exhausted to a vacuum. 

534] Now an above-mentioned silicon master is fixed to the electrode holder of original recordmg duplicate 
uipment, and ultraviolet-rays hardening resin 1 12 is dropped on a silicon master. Next, after holding several minutes 
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he vacuum which is about IPa which ||Upble does not generate from ultraviolet-r|^|ardening resin, and it drops 
glass original recording 1 14 which pel^med adhesion strengthening processing a^^e ultraviolet-rays hardening 
in 1 12 between a silicon master and glass original recording enabled it to extend all over a silicon master, ultrayiolet- 
s hardening resin is opened to homogeneity between a silicon master and glass original recording by making nitrogen 
. into a sink and atmospheric pressure ( drawing.2 G). Furthermore, with a high pressure mercury vapor lamp, 
aviolet rays are irradiated from a glass original recording side. The thickness of the obtained ultraviolet-rays 
dening resin layer is about 20 micrometers. 

'35] Next, the glass original recording 1 14 and a silicon master are exfoliated. All the ultraviolet-rays hardenmg resm 
ers (1 12) that the adhesion force of ultraviolet-rays hardening resin 112 of the glass original recording 114 which 
ried out adhesion strengthening processing was stronger than the silicon master, and were hardened were imprinted 
he glass original recording side ( drawing 2 G). What is necessary is just to irradiate ultraviolet rays again, if the 
•aviolet-rays hardening resin layer imprinted at the glass original recording side is in the condition of not hardening, 
as, the produced glass original recording which equipped the front face with concavo-convex patterns, such as a 
de rail (groove) and PURIPITTO, will be called the glass mother 116 here. A mother is because the irregularity 
ich the irregularity of a master reversed is formed. 

'36] After this, the general conventional mastering process is applied. The glass mother's 116 produced size and a 
ifiguration can apply a mastering line unnecessary [ modification of a fixture etc. ], and general by supposing that it 
he same as that of the glass original recording of general mastering. 

i37] Nickel-Lynn radio community plating and a nickel spatter perform about 0.1 micrometers of surface electrode 
cessings on the front face of the glass mother's 1 16 resin layer, this is made into an electrode, electroplating of about 
>-micrometer nickel is performed, and the metal layer 1 18 is obtained ( dmwing 2 I). Then, from glass original 
ording, it is exfoliated and diameter[ of inside and outside ]-processed, rear-face polish of the metal layer 11 8 is 
ried out, and desired La Stampa 120 is obtained ( drawLng_2 J). This nickel La Stampa is called Sun La Stampa. 
•38] Then, a replica is carried out to a resin substrate by injection molding or 2P law, record film, and the dielectric 
1 film and reflective film according to optical disk apphcation are formed, and an optical disk is completed. 
i39] In addition, what is necessary is just to exfoliate mechanically, when the residue of a minute amount arises 
:ording to the approach of exfoliation, conditions, etc. although most residues of ultraviolet-rays hardening resin 
inot be found around the silicon master which exfoliated from the glass mother 1 16 and all transfer to a glass mother 
stly. 

140] According to this method, the glass mother of many sheets can produce from the silicon master of one sheet, and 
1 La Stampa of the same number can be produced with a glass mother. 

i41] According to the experiment of writers, there is a track record which produced on the property duplicate Sxin La 
mpa of 100 or more sheets which is satisfactory at all. About a duplicate number-of-sheets limitation, it is possible 
il the damage on breaking a silicon master at the time of a silicon master and glass mother exfoliation, or damaging 
. arises. In the case of old mastering (for example, mastering of DVD-RAM4.7GB), if it requires only for the laser 
)osure time per sheet for 6 hours and there is a property top problem by it, in order to recarry out mastering the whole 
set, the turnover of a laser cutting facility was getting very worse, but Once the silicon master was producible 
lording to this method, it was able to become producible [ Sun La Stampa of hxmdreds of sheets ], and the La Stampa 
nufacture cost was also able to be lowered by leaps and bounds or less with 1/10. 

142] Next, it explains after contrasting with the first above-mentioned operation gestalt about new mastering using the 
.duction process of La Stampa by the second operation gestaft of this invention, i.e., a silicon wafer. 
143] In the process of the first operation gestalt, in case it exposes by the laser beam using the silicon original 
ording to which the coat of the photoresist was carried out to the reflection factor from a general glass original 
ording front face being 5% or less since the reflection factor of the silicon of silicon original recording was 33.4%, 
con original recording, the laser beam return light from the interface of a photoresist, and the original laser beam 
srfere, and a possibiUty that the concavo-convex fault of an etching slant surface part may occur is in the resist 
hing cross section by which the development was carried out. This has a possibility of generating similarly, also 
en forming a metal as a mask thin fihn on quartz original recording or glass original recording. 
144] then, writers can examine this technical problem wholeheartedly, and this invention persons can prevent 
srference with the return light from a silicon interface by forming a reflection factor reduction layer on Si wafer, 
•ore carrying out the coat of the photoresist, and can produce La Stampa with high degree of accuracy more ~ a thmg 

ider is carried out. ,,,, , ■ v t 

)45] First, simulation of the reflective film configuration on a silicon wafer was doubled and earned out to Kr laser- 

un wavelength of 350 nanometers. 
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)46] the place which investigated the gftS^l resist and the refractive index of siliccj^fciginal recording using the 
psomter - resist n= 1 .64 k= 0 Si n= 3^BI= 2.79 it was . 

147] In order to conduct an experiment easy, Si02 was chosen as Ta 205 and a low refractive-index ingredient as a 
Ji refractive-index ingredient. It is the high refractive-index film about each refractive index. H Ta 205 n= 2.25 k=0 

refractive-index film L Si02 n== 1 .48 When, and a refractive index and d make it as thickness, n makes lambda laser 
velength in design wavelength lambda=350 nm (nano meter) and it is the three-tiered structure of 1 high refractive- 
lex film / low refractive-index film / high refractive-index film, it is 1 from Si substrate side. H nd = 0.2071ambda 
= ] thickness d=32.16 nm2 L nd = 0.2731ambda d=64.48 nm3H nd = O.lSllambda as d=23.52 nm - areflection 
tor - 0.03% up to ~ it is lowered. 

)48] In addition, about a wavelength property, it is 340nm. With 1 .3% and 360nm 0.8% It becomes. 
)49] 2) A two-layer case is 1 from Si substrate side. H nd = 0.1971ambda Thickness d=30.64 nm2 L nd = 
:501ambda A reflection factor is 6.7% when d=59. 1 2 nm. It becomes. 

)50] 3) The case of a monolayer is 1 . H nd = 0,1971ambda Thickness A reflection factor is 12.3% when d=30.64 nm. 
)ecomes. 

)51] Furthermore, in the case of a monolayer, a membranous refractive index If high [ about n = 3.1 ], 1% or less of 
lection factors will become possible. Therefore, it becomes effective to use n= 2.6 with the ingredient 2 with a 
ractive index high as much as possible, for example, TiO. 

)52] Next, in consideration of the ease of etching, it experimented in the case which uses the reflective film as a 
molayer in accordance with the process shown in dr aw ing 3 (A-G) and drawing.4 (H-1 - L). 

)53] Specifically, Ta 205 was formed in the 8 inches silicon original recording 200 ( drawin gj_ A) by 30-nanometer 
:uum evaporationo as an acid-resisting layer 201 ( drawing 3 B). Moreover adhesion strengthening processing of 
ADS etc. was performed, 700 nanometers of photoresists 202 of NEGATAIPU were applied, and it prebaked at 80 
^ees C ( dra wi ng 3 C). Next, the laser beam was condensed with the lens with cutting equipment equipped with Rr 
Tlaser, and sensitization record was carried out by the laser beam which synchronized with the information signal at 
: resist, having used a guide rail, PURIPITTO,^ etc" of a predetermined configuration as the latent image (exposure 
1 304) ( drawin g 3 D). Here, the rectangle slot for groove record was produced. The concavo-convex pattem 206 was 
tained by developing this. Next, postbake of the concavo-convex pattem was carried out at 130 degrees C. The 
Dtoresist remained to heights. The front face of the 205 quart film of Ta is exposed to a crevice ( drawing 3 E). This 
idual photoresist was used as the mask, and it was power lOOW, IPa of gas pressure, gas CF 4, and flow rate SOsccm, 
len dry etching (207) was applied, Ta 205 was etched finely 30 nanometers in 72 seconds, and the silicon front face 
30sed conditions ( drawing 3 F). The selection ratio with a resist was 0.47. 

)54] Next, dry etching (208) was applied using the gas of same CF4. It etched for 10 minutes by power lOOW, 2Pa of 
5 pressure, and quantity-of-gas-flow 80sccm ( dramng 3_ G). 

)55] The concavo-convex fault of a place and a photoresist etching slant surface part which carried out TEM 
servation of a part of this sample had disappeared mostly. 

)56] Next, since the photoresist remained as a mask to heights, 02 gas was introduced, ashing (210) for 400 W or 3 
nutes was applied, and the residual photoresist was removed completely ( drawing 4 H-1). Furthermore, 20Ta5 film 
lich remained, was removed by fluoric acid, and the groove 21 1 was obtained ( drawing ^ H-2). 

)57] In this way, the 150-nanometer rectangle slot (21 1) was obtained on the silicon original recording front face. The 
aude angle of the slant face of a slot has formed the silicon master whose slant surface part were 85 degrees, and there 
ilso no concavo-convex fault of a silicon etching slant surface part, and had a straight groove by TEM observation 
rawing 4 H-2). 

)58] Moreover, it is not limited to the above-mentioned dielectric layer as a reflection factor reduction layer. There is 

0 the approach of carrying out the coat of the resin layer of a high refractive index. Most of the place which writers 

1 the coat of the ARC (Anti Reflection Coat) agent to silicon original recording by 2000A thickness instead of Ta 
)5, and conducted the same experiment as the above, and the concavo-convex fault of a photoresist was not seen. 
)5'9] The production process of La Stampa after using the above-mentioned silicon master is the same as that of 
iwing 2 G-J explained with the first operation gestalt ( drawing 4 I-L). 

)60] Next, the third operation gestalt of this invention is explained with reference to drawmgj, (A-G) and drawing.6 
-L). 

)61] this invention persons developed the original recording duplicate equipment which can change the irregularity 
nceming this operation gestalt free. 

)62] Here, suppose that the part altogether exposed by laser is called a groove. 

)63] By the method which carries out record playback through a substrate like CD disk, if irregularity is seen from the 
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ical pickup of a player etc., in order to^fcrse with the irregularity as a physical coj^^ration, irregularity was 
icated as a physical configuration of alBs here. 

•64] All the following irregularity shows the groove section exposed by laser. 

►65] ** a POJIREJISUTO coat glass master - since concave -> nickel master La Stampa serves as a convex, convex - 
ijection molding or 2P shaping substrate cannot use [ a concave ** NEGAREJISUTO coat glass master / a convex -> 
kel mother stamper ] concave -> injection molding or 2P shaping substrate with the conventional optical disc system. 

►66] ** a NEGAREJISUTO coat glass master a convex -> nickel mother stamper - concave ->2P original 
ording duplicate glass - convex - in a concave -> nickel SANSU tamper, convex -> injection molding or 2P 
.ping substrate serves as [ 2P original recording duplicate glass performed again ] concave. As another approach, as 
** NEGAREJISUTO coat glass master, it becomes difficult for the include angle of a groove or the slant face of 
RIPITTO to take it for becoming steep, and it to take the duplicate of nickel La Stampa direct fi"om nickel La 
mpa, although, as for a concave -> nickel SANSU tamper, a convex -> nickel mother stamper also has the approach 
ivex '-> injection molding or 2P shaping substrate produces a nickel SANSU tamper fi*om a nickel mother stamper, 
hout going via concave 2P original recording duplicate glass (direct duplicate). Therefore, it is necessary to decide 
ether to take the method of a direct duplicate or 2P original recording duplicate according to the format to produce. 
•67] Next A silicon wafer, quartz glass, etc. In a convex -> nickel SANSU tamper, about used super-high density 
stering, concave ->2P glass original recording convex ->2P glass original recording concave -> nickel La Stampa 
ivex -> injection molding or 2P shaping substrate Concave [ *♦ POJIREJISUTO coat silicon master ] [ a concave - 
? glass original recording mother ] In ** POJIREJISUTO coat silicon master, a concave ->2P glass original recording 
ther concave -> nickel La Stampa for a convex -> nickel SANSU tamper Or convex -> injection molding or 2P ** In 
Dncave -> nickel SANSU tamper, convex -> injection molding or 2P shaping substrate serves as [ a form substrate / a 
leave ** NEGAREJISUTO coat silicon master / a convex ->2P glass original recording mother ] concave. 
•68] The concavo-convex translation process of this operation gestalt is indicated by drawing 5 and drawing 6 . 
t69] Although the case which used NEGAREJISUTO is described, the process of dmwing 5 and drawing 6 only 
inges irregularity as it is POJIREJISUTO. Sincfe Am the' process of drawin g 5 and drawing 6 to H is completely the 
lie as that of the process A of dmwing 1 and drawing 2 to H, it omits explanation here. 

►70] Next, it processes on the glass mother's 316 produced fi-ont face with a fluorine compound, and surface energy is 
uced on it It heat-treated for 10 minutes at 100 more degrees C which specifically carried out rotation spreading of 
solution of F(CF2)8-(CH2)2-Si (OCH3)3, or was evaporated, and covered the glass mother fi*ont face with this 
lecule. It checked that surface energy fell and the exfoliation force fi*om a photopolymer hardened material dropped 
several [ 1/] by this surface treatment compared with the unsettled time. Even when the fluorine system coating agent 
i siloxane system processing agent which are marketed in addition to said compound were used, there was same 
sctiveness. It is GARASUSAN 324 which applied the photopolymer 322 to the glass mother who performed such 
bliation processing ( drawing_6 I), and carried out lamination, ultraviolet-rays exposure, hardening, and exfoliation 
glass original recording in the vacuum ( draw ing 6 J). By the effectiveness of the above-mentioned exfoliation 
•cessing, a photopolymer 322 is imprinted correctly at a GARASUSAN 324 side. 

»71] The groove of GARASUSAN 324 serves as concave to the glass mother's 316 groove being a convex. 

>72] Furthermore, about this GARASUSAN 324, electrotreatment and electrocasting are performed, the metal layer 

I is formed, and La Stampa ( (Rawing 6 K) 320 ( drawing 6 L) is obtained. 

>73] 

Tect of the Invention] As more than explained in full detail, according to the direction for use of this invention, it 
x)mes possible to reproduce high precision original recording easily, without destroying original recording, such as 
con and a quartz. 

>74] Moreover, by high precision mastering in the high silicon original recording, metal thin fihn coat quartz original 
ording, or metal original recording of a surface reflection factor, interference with return light is decreased and it 
:omes possible to offer quality high precision original recording. 

175] Furthermore, it becomes possible to offer the imprint technique in which the concavo-convex sense is 
ivertible at any cost. 
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^xMMffli-^te^^nfc (02 G) o iS'7 7.mmm\c^. 

\z.^^m vr^E<^nei^^^-^y 
[0 0 3 6] ^<Dm^. -gg:t?3?;^*cQN'x^u v^Vp 

[0037] :^!f'7X V+f- 1 1 6 (OUWM<r>^m^:=- 20 
MM^IM^^O, 1 /xm?Tl/\ <in^affi^L/$^2 8 5 
(02 I) c JgtV^T. 1 S^m 

(122 J) o C(D::i^yy;I/X^v/'^^'9->:::^^V>'^^ 
[0 0 3 8] <l(75t^. A^m)SJgX:±2 PS6«:H-?1tag» 

[0 0 3 9] iSSv ;^*^xvlf- l 1 6i(3^e.iJSlSni''c-> 
[0 0 4 0] *73Sli:<J;nifiti?<Oi"J=i:/vx^'--*> 

ifccD'tfVX^yAAHtiaT'^So .* 
IxS^Xh n=1.64 
S i n=3. 73 

[0 0 4 7] ^^m^it^t^faib. ^mmm^nt l 
r. T az OS tiSMinmintLxs 1 02^mh.tio 

H Ta205 n=2. 25 k=0 
L S i 02 n=1. 48 k=p 

t-r&t. iSI+tSMA=350 nm (-^y^-b^l/) {J:*5('^ 

I ) i«®*jT!?ii/ffiia»f ^n/itipiff *fii« 3 mmm. t so 



[004 1] mm ^commie i:^tmi.±±<m^^j^^' 

1 0 0«(U±<^l'Sl!-t>-VX^»V^^*ftS!Lfc:^ta7b'* 
So iaiiWaSt--:3i'^Tl±. >"j=iVx'X^f-t;^75 
XT+f-iiJSItB$ t -> U a WX -^W o T L * -5 

<J!)VX:5"J vy<D^. «»R{iDVD-R AM4. 7G 

B(?)-x'X5"J>'^'t;-t±. U— »f-S)tBtPB^fclt-t;\ -fe 
Sfc D 6 BfHH ItltJiRgMA^feS i: l fe^^X 'J 

X^^-^t>i:fcr>*^^ST'€n{^^ |5IB«J*>C0-9->'X^> 
>'^<33f^3t)^Blffii:**?> X5'>>'^i!ift::3Xbt. 1/1 0 

[0 0 4 2] ij>Jlc, :^^m<OfSr.(0'^mmmicj;:^X^ 

[0 0 4 3] ^-«iifiami'^>:/D-bxT'i±. -mmrji 
3!j-7XM^^ffi*^ e>«sw^tt 5 yoWTTS stoics 

U '>UaV|^ffi(?3->U3>''0SS>f*l±3 3. 4%r'fe 

— »f tr-A7b'=Fr$b. iif^iaffl^nfcui^x hx-y^v 

feSo iinti. 5^SS-^**7XISSS±lcvX^'SI«.fc 

-So 

[0 0 4 4] ^cT% co^mm^mm^ 

fFia^fT ^ <i ^ *^T*^ S c 2^ M.Hi bfc t> t?:)T*^ 
[0 0 4 5] s/U nyi^x/N— ±t7:)jgl*fli^^^ 

[0 0 4 6] xu yy^-^-^ffli/^T. -iKW^l^v^ 



k=0 
k=2. 79 

1 H nd = 0.207 A MM d=32. 16 nm 

2 L nd = 0. 273 A d=64. 48 nm 

3 H nd = 0. 151 A d=23. 52 nm 
^LTJSW^^rO. 0 3%ST'W&ti^o 

[0 0 4 8] fS. igglt'fttCOl/^Tli. 340nmT' 1.3X. 
360nmT 0.8% tc^^o 

[0 0 4 9] 2) 2/i^0':r-Xli. S i StgfflJ^^^ 
1 H nd = 0.197 A d=30. 64 nm 
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2 L nd = 0. 250 A d=59. 12 nm 

tr^tm^mite, 7% t^^^, 

[0 0 5 0] 3) 

1 H nd = 0. 197A Jim d=30. 64 nm 

tr^ts,mm\2. 3% tr^^o 

[00 5 1] mmom^fimmtfimti^ n = 3. ig 

[0 0 5 2] Mc. x,y^:yir(Dm^f^^^mLX. m 

3 (A-G) Rtfm4 (H-l-L) ICTTs^ya-^Xlc 

CO 0 5 3] Mf^fi^tcti. 8>f V^CD'>Ur3VJ[g^2 0 
0 (03 A) l<:SI#)j±/i2 0 1 ^LTT a2O5;^30 
-^y><-b;l^^StcJ:tJjg^Lfc (03 B) o 't(0± 

hl^S/Xh 2 0 2^7 0 0':^y^— h;l/^^^L. 8 0 
XTyj^-^L^c (0 3 C) o Kr^;tVU- 

J^«0^rtfS^:/U h^^Sft (MitmtLZ 0 4) 
^Ur^7fetafeSb/c (03 D) o ccTti^*;l/-::^Bi5 

Ci/^^-V2 0 6^t#/Co :^^tC[HItOi/^^-V;& 1 3 or 

^ (03 E) o CCO^Sy^;t hl/v^X h^VX^^b. 
^f^ti/W- I 0 OW, ;^'Xi±l Pa. ;^'XCF4. gft 
asOsccmT'. K-^-rx^y^Vi^ (2 0 7) 
fci:<l5 7 2#T^T a2O5f^3 0'^y^ - h^W^tXl/^ 
tCX^y^V^^^n. v'Unv^Si^^fiaib/c (0 3 
F) o U'v^Xh^i7)ii^i:[:tiO. 47T^':3rco 

[0 0 5 4] ^^tCllIl^C F4C0:tfX;^ffll/\ K^-fX>y 
^V^^ (2 0 8) ^Mtfco 0 OW. :>ffXi±2 

P a. ;^J^XjSifi8 0 s c c m-C 1 0 i^Pe^X^y ^>^'Lfc 

(03G) o 

[0 0 5 5] CtT^-y-VT'^l/^^-gl^T EMiimL/cF/Ts "7 

[0.0 5 6] :^^5:t<:. flg|5^ctivx^i:bT7:t hUv^x 

bTb^^SLTl^^S^. 02;^'X^^AU. 4 0 0W. 3 
^(J^r-j'yl/^* (2 1 0) ^?bHt^S>^;a- hUv^Xh^ 
^^tCl^gbfc (04H-1) o MtC. JS^UfcTaz 
05ll*:7^y«!T*l?^2feLy;l/-:/2 l l ^t#fc (0 4H 
-2) o 

[0 0 5 7] LT. U n Vjfl^affl^C 1 5 O^J 
:^-V)\^<r^mm (2 11) ^f#:rco if?t7)?fficoft»i 

T E ymmz c]; D 8 5 D . S/ U a >x^y ^ 

ffla5coiHiiaKrr/it>ii!K fffibWx h u- h^^^vu-:/^ 

^o/civ-Un wXi$f-%Jg;5cT*^yt (04H-2) o 
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[0 0 5 8] S/c. SS^I^^fiMii^LT. iia^^l^Mf* 

t>$>^o ag^^tiT a2 05t?3^»9tC. ARC (Anti Ref 
lection Coat) gij^ 2 0 0 0 ^i^'X b n-A^OflgilT 

[0 0 5 9] ±;ZECQv^UaVTX^-;fefflU^/cLXf^C0X 
^>'/^a)fti^:/a-fc:Xti:. ^-t7)^miTl{i0^L/c0 
2 G-J ^IrI^TS^ (0 4 I - L) o 
10 [0 0 6 0] *f§0^^omH^O^j?SmilCO(/^T. 
0 5 (A-G) &t/0 6 (H~L) ^^W^\^XWmt 

[0 06 1] *fgI3^#^ti:*^Sam^tC;6^*^SlHIi[bJ&g 

[0 0 6 2] CCTti^TU-1f--eil7feU/ca5ffi^^^^ 

[0 0 6 3] C DxYX^CDlitcS1g;^ilUTfafSII^ 

[0 0 6 4] Tt2^0IHIflti^Tl^-1f-T'§S7tL/'c^^;l/ 

[0 0 6 5] (J)4^i:;u>^Xhr3-h:^^^XVX^-tilHI 
-^x^y>5r;l/^X^-X^>'/^tii!i-^|*tB^JgXti2 P^ 

(2)^:^ Uv^X hrj- h:tf^XVX:$?-ti:a->x*y 
1f-X^ Vz-^tiH-^l^a^^Xti 2 P^JggSiiO^i^ 
^c?)^. Sf*cD>tf-VX:^>'XT-ATti^ffl"e^^l.^o 
[0 0 6 6] <3)^>:firu>?Xha-h;<f^XVX^-liQ 
JO >yy;l/x'-tf-'X^>'/^ti[H]-^2 PiM^?g^;^^-^Xti: 

o 2 P llMIIia;^^-^ X ti: [HI->x ^y -^r > 
Xi5?V/nii£Ii^l^ttl:5/3(;jgXti2 PiSJ^StStilHI 

;^*^XVX ^?~ti£Ii^x >y >;r;l/VHf*-X ^ >/^ti:lHI->x 
*y>!r;L/1t>X:$?>/^tii0i-^l^aiiSciJ^Xti2 P^^Stgii 
IHI 

y^yj^e,-^y>>-;lxt?-VX^V/^^ftSa (i^sT^Ui^ h^IS) 

[0 0 6 7] 'Ale. s-Uayj^x/N— ^5^:tf^x^* 

(D^szJf U>^X b h U a wX^-tiM^ 2 P 
XMSSv-9-Wd:Ci->x^y^;l/-9-yX^>'/'^ti|H1^2 P::^^ 
^XIM^£h->2 P:^^^X||tMlH|-^x>y>>*;l/Xi5?V/^tita 

• a;Sff^xti 2 p f&B&m-^ m 

50 Xti 
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[0 0 6 8] m5Rumeicii;:^mmmm(Dmamt^':/ 

[0 0 6 9] ia5&r/0 6f7)ya-{rXti^.;^7U>?X 

[0 0 7 0] ^j^tcf^SLfc;?7^XVif-3 1 GcO^tStc 
i^mcii? (CFz) 8" (CH2) 2-S i (0CH3) 3 

•^^-mm^cco^^vwrnLTc^it i o o-ct* i o^?s 

4?UV-3 2 2^^fl3b (^6 I) . >t7^XSS;&K^ 

:^''7X'9-V3 2 4 (1^6 J ) o ±lBS'J»t50iJl<7)5a 

:7:t h;J?U"^-3 2 2li:;?f^X'9-V3 2 4M(ciE 

[0 0 7 1 ] ;?7'^Xv+f— 3 1 6<D^^*;V— :/tiflT'*^ 

So 

[0 0 7 2]^^^:^ Cc?D;^*5^X-9-V3 2 4 JCOl/^T. m 
ISilLfflRt/ail^tTl/^^ll® 3 1 S^Jg^icbT (0 6 
K) Xi5fV/^3 2 0 (06 L) ^f#So 

[0 0 7 3] 

[0 0 7 4] Sfc. ms^^^comi^i^v ^ 



(8) 
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[0 0 7 5] Mtc. [y]ia^of^^*iipfnj|^tc^.^gsr'^s 
[0 4] ^^m<DWM(ommyjm(Dmr.(Dmmmm^^ 

[0 5] *^WcOMM<?)Sig73?£^7)|gHco*j5fSmi^^ 

[0 6] :^^mo:)jMMo:)mm:fjm(Dm^<ommmm^^ 

[0 7] fi^*t?DiiMt?^ia3g:^?£^^<?^x^tcraoT^'r 
20 »fM0o 

100.200.300 v'Ua >ir>^ 

4 0 0 mm 

102. 202. 302. 402 y^h\yiy:^h 

m 

104. 204. 304. 404 ST^gPffi 

1 0 6. 2 0 6. 3 0 6. 4 0 6 (HIQ/^^ — 

1 0 8. 2 0 7. 2 0 8. 30 8 Y^'y-f JL^y^y^lc 

30 110.211.310 :/ 

112.212.312 y:i- h.'KUV— 

114. 2 14. 3 14 ;^;"^Xj[lS 
116. 2 16. 3 16 ^^f-^XVIf— 

118. 218. 318. 418 ^MM 

1 2 0. 2 2 0. 3 2 0. 4 2 0 X^V/^ 

2 0 1 Rm±m 

2 1 0 Tyi/l/iflC^^m 



3 2 2 :7;th>1^W— 
40 3 2 4 



:«^^X-9-V 
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